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compound having a structure represented 
by the following general formula (I): (1) 
wherein Y has a structure represented by 
O or NH. In the above formula, X has a 
multibranched site structure involving 4 
hydrocarbon derivative chains each having 
an aromatic amino group at the end and 
optionally having a caibon-nitrogen bond 
in the main chain. ITiis multipurpose 
linker compound makes it possible to 
two-dimensionally align saccharide 
molecules al a high reproducibility on the surface of a support for protein analysis. A ligand in which saccharide molecules have 
been introduced into the above-described multipurpose linker compound. 
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*) m^%^^^ (NMR) y^-<i^ h^\- : JEOL EX 270, JNM-LA 500 NMR 
spectrometer (fftiSi^) 

*) gg^a-^W' : Mariner (SS^lSS) Biospectrometry (lE^iiS^) Work 

station ESI-TOF MS. PE Biosystems, CA, USA) VOYAGER 

-DEEP (Sfp^, MALDI — TOP MS, PE Biosystems, CA, USA) 

*) SSE3feS : Perkin Elmer model 241 polarimeter (fSft^) 

* ) «r=^:5>3t^^fl- : JASCO V-530 UV/Vis spectrophometer 



*) 



*) ^B:/ ^ V^iJl'''?'!' ^1^— : SPR670 (^ia^> Nippon Las 
er & Electronics LAB) 

*) m^^WiBU : ATTO CompactPAGE AE-7300 (^n^qife) 

*) m^^WiMW^^'^^^ : ATTO PAGEL- Compact AE- 6000 (12. 5«) Lot 

: 244S024 

* , o h 7 7 ^ ^ <D y ^ ffl V^ 7t „ 

-*) ?|S^l3-^h:/9:7^ : Merck Silica gel 60 F254 (No. 5715) (fS 

a*) 

*) iiM6^ltJii5'i='-^b^77W' : Merck Silica gel 60 F254 (No. 574 
4) (^fnife) 

*) tp^^ y J>, ^ n-^ h 7 y : Merck Silica gel 60 (No. 9385, 0. 
040— 0. 063mm, 230— 400 mesh) (SSfpife) 
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-fb'^'fe2 «r#5fc:ie)t-. *fls:^l*I^^«> V i^/VT 5 V (4. 7 mL. 44.6 
mmol) (143 mL) t^l T ^ U /W®? ^ ^ /V' (8.52 mL, 10 

4 mmol) ^m^xm.m.xm.m^m^r6mmmw\^. vj^m?< 

it (3.87 mL. 47 mmol) ii U 1 2 iNpr^^m-Clt^ b fee ^Ofll^Lfc 
-eo^x $ b{-T:i' y /l'ife;^^/V'Sr (7.47 mL. 94 mmol) *n ;t 

7« ^ y — /v/T ^ y /v^^ ^ ^J' / — 

n-^ h :7 W> (300 g. VAy^^y : f^SS^i^/V = 5 : 1 ~ 3 : l) 

# bttfc-fb-a-*^ 2 ltX*11.7 g (»IX^95%) -C&ofCo * fc ^ # 6? 
tb^-fb-^!^ 2 O^H NMR (400 MHz, CDjOD) SO ^Sr o t ^ 5 . 6 7.2 
8-7.20 (5H, m, aromatic), 6 4.79 (6H. s. OMe* X 2), 6 3.57 (2H. 



O 




|NBn 

2 



BnNHj 



MeOH.r.t 



(10) 
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d, J = 4. 6 Hz, NCH2*Ph). 6 2.76 (4H, td. J... = 4. 6, J,i, = 6. 8 Hz 
, CH^'NBn), 5 2.46 (4H, td, J... = 4.6, J,i. = 6.8 Hz, COCHz'CHjNBn 

OV^T t I^^T?&-5o ^tc, ESI-MS (positive) (^=?TB#KSi® 
S^^fH-aO^) Sr^Tofctw5. m/z (IC»/mi8fJt) 302.1 [(U+Na)* 
] -C'fcofco 

j^v>-c, TIE-IK^ (11) ic-c^-f J: 5 -hlE^b-^'^ 3 ds-^^tu 
TV^S y y — /WnffC, ^m^#TiC-C, 1 1 mM<DT ^ V yv^^ f^/V 

-c-fb-^ife 4 ^#fc, ^<om. 7« y — /I'lJi 2 McDTkm-fk-^- h y •J' -^^K^ 

IR^^miP U:fcT;v;& y ^#Tl--C. -(b-g-J^ 4 9^>'^^>.7^/^tr*P7Xi> 
i^L. 5feiS{C;!7/V7}?^V/i'S (-COOHS) 4 ^^i^i" 5 {b-g^*^ 5 
^J|X^ 9 6 %te:T#fCo 



HgN 



NBn 



J/^OMe(11eq) 
MeOH r.t 



MeO-T „ 
MeO 



NBn 



ZMNaOH. 
infiteOH 



H 

^N^^^Y^NBa 
O 

5 



••(11) 



. it^f^ 2 (9.97 g, 35.7 mmol) /V (120 mL) (d^^^* 
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L. 1.11 mol) ^APx.0 *C-C5 O ^ltl^m, ^fi-CS^^^^ b. ^ I- 
Myi^^^^Uyi^T ^ (50 mL. 0.93 mol) ^mt? ^^it# b T 

(120 mL) SrJP^-Clgf^^*, T^V 
(19.3 mL, 234 mmol) ^ :dP T T' b , $ b 
T ^ y /V^;^ ^>'^ (19.3 mL, 234 mmol) ^ JP x T U ^ 

:i^a^t/Ti5' y /v^^ ^/vRf&^?s^i^ff?^^^^ ais^ + ff '>y 

/Vj^ n-r h ^9 7 >f (700 g. :^ o ci ;J^y^i^:^ / — = 20 : 1 ~7 

^btufc-d^-^t) 4 (DitXSfi, 24.5 g (4X^81%) T'fcofco # 
Pjttfc'fk'a'*^ 4 ?)'H NMR (400 MHz. CD,0D) ^ ^ o fc i: ^ 5 ^ 6 7. 
29-7. 28 (5H, m, aromatic H) , 5 3.66 (12H, s, 0Me*X4), 5 3.27 (4 
H. q, J = 6.1 Hz, CH^'NHCO), 5 2.81 (4H, t, J = 6. 8 Hz. CH^'NBn) , 

5 2.75 (8H. t, CH,X4. J = 6. 8 Hz, CH.'NCH,) , 8 2.52 (4H, t, CH,X 
2. J= 5.9, 6.1 Hz, CH,*CHjNHCO) . 8 2.41 (12H, t. CH2X(2+4). J = 

6.8, 6.6 Hz. NCOCH.'CH^NHCO, MeOCOCH,*) fc o ySic ESI- MS (p 

ositive) m/z 680.4 [(M+H)*] T?fcofCc 

-fli-g^J^ 5 ^•;^^\^t^(n>^o fi^m'^^fi^t^^ 

fa^^. WL^mA (1.0 mg, 1.47 mmol) Sr P« ^ / - (7. 4 mL) 

^i\.\z.Ami^m.\\L^ y y c^^^^^s (7.4 mu ^is^^-cn^^ 

>';?/>^#»^T0<C-C2i^F^it#b. '(li^«^4/7i<m<b^> y 
^?g«r#fco r(D'fk^'^4/7Km^k^ h y «J^ AS/;&^?KJ-4M^m (7 
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mL) «:*Dx-CpH^^J^T-pH3^?iiB#. ^b^'^ 4 /Tk^^li-?- b V 
^^^^^f^nUt:. HP- 2 0 (300 mL. H,0 ~H,0 : 7 = 

#bKfc'ft;'&-'^ 5 f*. 451*878 mg (451^96%) "Cfco^o # 
tvfc-fkl'a-'^ 5 O'H NMR (400MHz. CD3OD) ?ij 5£ ^ o ]fc ^ , 6 7.54- 
7.38 (5H, m. aromatic H), 6 3.60(2H. s. NCH.-Ph) . 6 3.58 (2H. t. 

J = 6.1 Hz. CH,'NHCO). 6 3.34-3.24 (I6H. m. CH,X8. CH,*NBn. MeO 
COCH,CH,-N. NCH,CH,*NHCO). 6 2.79 (4H. t. CH,X2, J = 7. 0 Hz. COCH, 
*CH,NBn). 6.2.60 (8H. t, CH,X4. J= 6. 4 Hz, MeOCOCH,') fo o „ 
ESI-MS (positive) m/z 624.3 C(M+H)*] fc o fc, 

^^v>-C. TIE-^^ (12) tc-C^i-J:pl^, 5^ft01-t KP^ 
ty^:/:/ h U ry-zv (^^'> HOB t ) RU^. 1 0 ^Soi^^ y^i^ 
tVVai^/VT^V (^'f'. DIPEA) ^^tPN. N-t?^^/^.*/^-^ 

T5:K (DMF) tfi-r. o*t:d>b 4 o'"cica^^'fb$*''^*5 

N. N. N' . N' -v' > = 
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(^41^ HATU) $rfflv^-c. ±^it^m 5 (0^i^(D:i3 
T> BocSirlB^) izXj^m^tiftiy ^ ^^^^^ (^1^^ 

me. smm) ^m^^^r. it^mi^ntz: (11x^57%) o i^v>T 

d-C) «^^V^-C>^b^i^ 7 O^MilTtiSrtToX. ^{ti-a^^ 7 O T ^ 

BocHN 



HO 



HO 



O 



IBn 



^>NH, HATU(5eq) 
^ ^ HOBt(5eq) 
g (5eq) DIPEA(IOeq) 



DMF. 0-C-40-C 



BocHN 



1 



BocHN 



^j^j-^By^NBii 



10%Pd-C 
H2 (balloon) 

MeOH 
5tft 



BocHN 



BocHN 



8 



• -"2 



(12) 



m-:7rc-WVi^T 5: (7.81 g, 72.2 mmol) ^ ^ / — (240 m 
L) iCl^fl^-*, c>_t- b /Vd?^— b (16. 5 mL, 71.8 mmol) 

b y m'^/VT 5 (10 mL, 71. 5mmol) ilSrSP;!, T /V =f > :^ ^ ^ 



• 
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3 5 

g, ^ n o : ^ ^ / — = 10 : 1 ~7 : 1) -C^fSlUT. -fb-g"'^ 

ixyt'fb-g-'^ 6 O^H NMR (400 MHz. CDCI3) glj ^ Sr^T o i: ^ ^ . 5 7.03 
(IH, dd , J =7,8, 8.1 Hz, aromaticH) , 5 6.54 ( IH, d, J = 8. 1 
Hz, aromatic H) , 6 6.36 (IH, t. J = 7. 8 Hz, aromatic H) , 6 3 
.67 (2H, s, m,) , 6 1.51 (9H. m, CH3X3 of HOC) "Cfeolfeo * 
fe. ESI- MS (positive) m/z 209.1 [ (M+H) *] T'fcofco 

Jit)*,, -ft-^ifel 5 (54.8 mg, 87.9 m mol) J: 1 - K a d?^ >^ V 

y^ry-zv (66. 4 mg, 492 m mol) «l tK 7« 5^ /V 7 -"^ T ^ K (0 

.9 mL) lL^*#ffl^TX-^jl?$*T. O-CT'l 5^1t#U^k;^^5/ 
1 - t Kn ^v/^vv' f y Ty-/vSJS^?iStr#fCo :i(Dit^i& 5/1 
- Kci :3ei/'<V>^ h y T>^--'VS^S^?St-> HATU (168 mg. 441 
Mmol) i^-f y tVV:n5^/VT 5 (150 mL, 882 m mol) tit^^ 
6 (98.2 mg. 471 m «ol) t MmX-m^mW \. . 5 0 "C 5 H# 

e^j^^mm^m&^mv. mm^^^^y) * "fM^ n-^ Y^yy ^ (8o 

g, n D sJ-s/VA : y y -^l' = 15 : 1 ~5 : 1) X^W: bT. -fk-a- 

# bttfe-fk-g-*^ 7 Hilfi69.2 mg (J|X^57%) -C&ofcc * fc . #b 
Hfc'fb'&^fe 7 O'H NMR (400 MHz. CDCI3) S'J ^ fi' o fc i w 5 . 6 7.39 
(4H. s. 1HX4. aromaticH). 6 7.39-6.53 (21H. m. aromaticH). 
6 3. 63 (2H. s. NCHj*Ph). 6 3.15 (4H, d. CH2X2, J = 6. 2 Hz, CH^'N 
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HCO). 5 2.76 (8H. t. CH,X4. J = 6. 2 Hz. MeOCOCH,CH,»N) . 6 2.49 
(8H. t. CH2X4. J = 6. 2 Hz, MeOCOCH^'CH^N) . 6 2.45 (4H. t. CH2X2 
J = 6.4 Hz. CH^'NBn). 6 2.38 (4H. t. CH,X2. J = 6.6 Hz. NCH.CH 
,*NHCO). 6 2.03 (4H, t. CH,X2. J = 6. 4 Hz. NHCOCH^-CH.NBn) . 6 1.4 
8 (36H. s. CH3XI2. Me of BOC)-efcofc„ * . ESI-MS (positive 
) m/z 693.3 [(M+2H)'*] "Cfeofc^ 

. it-t^7 (49.8 mg, 36.0 ^ mol) III 1 0 % P d - C (70.2 mg) <75 ^ 

^fjttfcfb-a-i^ 8 JlX»36.8 mg (J|X*80%) "CfcofCo 
^n^fc-fk-^ife 8 O'H NMR (400 MHz. CD,CD) M'&^n^fct^h. 5 7.64 
(4H. s, 1HX4. aromatic H). 5 7.05-6.91 (12H. m, aromatic H), 
6 3.40 (4H. t. CH,X2. J = 5. 4 Hz. CH,*NHCO) . 6 3.19 (8H. br. CH, 
X4. MeOCOCH,CH^-N), 6 2.98 (4H. br. CH3X2. NCH,CH,*NHCO) . 6 2.89. 

(4H. t, CH,X2, J = 5.6 Hz, CH,CH,*NH) . 6 2.71-2.70 (4H. br. CH, 
X2. J = 5.6 Hz, MeOCOCH,*CH,N), 6 2.36 (4H. t. CH,X2. J = 5. 4 H 
z. NHCOCH,*CH,NBn) . 6 1.39 (36H, s, CH3XI2, Me of BOC) "t? fe o fc o 
*fc. ESI-MS (positive) m/z 647.9 C(M+2H)^*] -Cfcofc. 

TIE-iiS:^ (13) icr^-t-i 9 1::. tg.S5 CC. b y 

TEA) cD#^5£T> DMFEfjcT, ^ ^ tvc :7 y - 
\z.f£of^^\:,'^m^<r>r % ^ (P f p) 

lc-Cffi'l4'fbLfcl^:a-5"V^m^$*^ 'fli'^^S (11X^6 3%) o 
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or:(oum^^T. V y y/v:tx2milk (5^:4»x tfa) ^-g-tp 



C H 2 C 1 2 l^lT. it^ 



BocH4 



BocHN 



BocHN 



BocHN 



N^N^ Nt 



O 



50%TFAInCH2Cl2 
: =— =^ 

0"C 



H,N 



6 



10 



o 
A 
HN NH 



.... 



(13) 



, If:^^^ (80. 1 mg, 0.397 mmol) . v' ^ n ^ ^Sr V/V * /W 3i< 5 
. K (80.8 mg. 0.39mmol) ^ ilTK ^/l' 7 T 5 K (1 mL) ICT. 

n 31 / • — (120 mg, 0.65 mmol) 

;*-g^^KiS^?^^#fco ^^^'SJe^J^l-'fb^i^ 8 (70.6 mg, 54.5 
mmol) > b y :i^^/VT ^ (60 m L, 0.811 mmol) S:SP;t, 5 

fiSrS^m^5^^H00 mUC^j^f l^n^kM.!^ (50 mLXS) tri5fei^=^. ^ 

5^Js^^ft*m^ mm^m^mm)^. nm^^&iyv ^^^^^ ^-^ ^^^y 
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W (25 g. ^ o u 7l>/VA : :^ 9 J = 10 : 1 ~5 : 1) •X?i^ig UT 

mhM^L^C^m^ 451452.3 mg (1(51^63%) T-feofco * fc. %h 
ixfe'fk'^'fe 9 ©'H NMR (400 MHz, CD3OD) ill ?Sr o 1: ^ 5 x 6 7.61 
(2H, s, aromatic H) , 6 7.57 (2H, s, aromatic H) , 6 7.06-6.95 (1 
2H, m, aromatic), 6 4.31 (IH, dd, Jb7/b6 = 4.3, Jbt/bs = 6.6 Hz, Bi 
otin NHCH*CHjS), 6 4.09 (IH, dd, Jb3/b4 = 4.5, Jbs/bt = 6.6 Hz, Biot 
in NHCH*CHS), 6 3. 35 (4H, t, CH2X2, J = 6. 8 Hz, CHjCHj'NCHzCHjCON 
HPh), 6 3.19-3.17 (4H, m. CHjX2, NCH/CHjCGNHCHjCHj) , 6 2.98-2.93 
(IH, m, Jb4/b3 = 4.5 Hz, Biotin NHCHCH'S) , 6 2.78-2. 72 (9H, m, CH 
+ CH2X4, JB6./B6b = 10 Hz, Jb6./b7 = 4.3 Hz, Biotin NHCHCHa'S, NCH^'C 
H^CONHPh), 6 2.53-2.50 (4H, br, CH2X2, CH^'CH^NCHjCHjCGNHPh) , 6 2 
.44-2.40 (9H, m, CH+ CH2X4, JBebm. =10 Hz, Biotin NHCHCHa'S, NCHj 
CHzCONHPh), 6 2.20 (2H, t, Jbi2/bii = 7.6 Hz, Biotin CHzCHjCHjCHj'CG 
), 6 2. 16 (4H, t, CH2X2, J= 6.8 Hz, CH2CH2*N CHiCH^CONHPh) , 6 1. 
55-1.51 (4H, br , CH2X2, Biotin CH,*CH2CH2*CH2C0) , 6 1.40 (36H, s 
, CH3XI2, Me of BOC), 6 1.28-1. 24 (2H, m, CHjXl, Biotin CH2CH2*C 
HsjCHjjCO) T?fc o ESI-MS (positive) m/z 761. 4 [ (M+2H) 

■C fo o fc o 

{k-a-ifeS (52.3 mg, 34.4 m mol) ^ 'y ^ xi xn ^ ^ :y (1.5 mL) 

hp -7 f^irximWi (1 mL ) SrJbPx. 0 1 I^Wit^^^L, {C^m 

ifeSJE&^fg^MJEEIgj^U. ^^1* & LH 2 0 (140 mL, ^^/-/V^W) 
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^'hfl -kit -^9^0 1 Ot*. 1I51S50.9 mg (l!Z^94%) "efcofco # 
htlitit-^^ 1 0 (0^]i NMR (400 MHz, CD3OD) M^^n^tct:L^. d 
7.51 (4H, s, aromatic H), 7.21 (8H, s, aromatic H) , 6 6.83-6.81 
(4H, m, aromatic H), 6 4.32 (IH, dd, Jbt/b6 = 4.3, Jbt/b3 = 8.0 Hz, 
Biotin NHCH'CHaS), 6 4.14 (IH, dd. Jb3/b4 = 4. 4, . Jbs/bt = 8. 0 Hz, Bi 
otin NHCH*CHS), 6 3.59-3.52 (12H. m, CHjX6, NCHj'CHjCONHPh, CH^'C 
HjNCHjCHjCONHPh) , 6 3. 47-3. 37 {4H. m. CH2X2, CONCHj'CHjCONH) , 5 3 
.35-3.33 (4H, m, CHaCH^'NCHjCH^CONHPh) , 5 3.02 (IH, dt, Jb4/b9 = 4. 
9 Hz, Biotin NHCHCH'S), 6 2.92-2.89 (8H, m, CH2X4, NCHjCH/CONHP 
h), 6 2.79 (IH, dd, J,„ = 12.8, J,i. = 5. 0 Hz, Biotin NHCHCH^'S), 

8 2.58 (IH, d, J,.. = 12.8 Hz, Biotin NHCHCHj'S) , 6 2.37 (2H. t, J 

= 7.0 Hz, CONCHjCHa'CONH) , 5 2.31 (2H, t, J = 7. 1 Hz, CONCHjCHa'C 
ONH), 6 2.21 (2H, t, CHjXl, Biotin COCHj'CHjCHjjCHa), 61.48-1.19 

(6H, br, CH2X3, Biotin COCHjCHa'CHa'CHj') Tf fe o feo *fc> ESI-MS ( 
positive) m/z 1142.6 [(M+Na)^*] "CfoofCo * fc , [a]B"= +0.947 
(c 0.972. MeOH) "^feofeo 
■^ft. ^hflitit'^i^ 1 Oi-i. ESI-MS (positive) m/ z = 1 

1 20. 6 2 [M+H] + -C*)9, (13) iZXit^^l^ 1 0 t UX 

mmmi \^xmhfhiLV ut-a-mio ^m^^x. t&ia 
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T^-jS^ (14) ic-c^-r «fc 0 tc. mmt bx, * : mm (a c o 

H) : ^ ^ y —/)^= 1 2 : 1 : 15 (5 p H 4 ) Srffi V^ 

f&^^TofCo nhflfcit^^^ . HP-2 0 (iZ-l- T-l- trffiVN-C 
!|stSSb, Tlc^egcD i; :«f K t UT'fb-&i|& 1 1 Sr#:fc (i|Jl^8 9%) . ^ 
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TIE— JiK^ (15) tcT^-r J; 5 •^>'^ h-;^ l^i-f^x-T. b&IB— <K 



1) NHSO^ OSQ,Na OH 

2) NaBH3CN(2(H20eq).r.t.4days ^ 

htO : AcOH : MeOH = 12 : 1 : 15 ( 6% AcOH pH 4) 



MeO 



10 



pOSO,Na p 
HO 

NHSO^Na OSOjNa OH 
-OSO^Na 




NHSO.Na OSOjNa 



(15) 



y — 'fb'&it^ 1 0 (2.4 mg, 2.1 M mol) . H& IB — ( 8 ) X 
(GlcNS6S-IdoA2S-Glci! iB&. 11. 0 mg, 12.8 n mol) t 

t:m^mm (tk/i^m/t^ / -/^ = 12/1/15. 0.4 mu 

X'2 Bit^L-fc. ]) —it't^'i- 0 /'GlcNS6S-IdoA2S-GlcSJS:^l^i- 



• 
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Ti^mit'yT y ^^^mi- h V ^ («&3 mg. 4o mhoD stJd ^ t ^tat? 2 

SU^TKI^^b^XT / * "^^-^ h y (*^2 mg. 40 m mol) ^ 

m6S-ldok2S-GlcEJt^mm^mB^m\^. aaSSrSephadexG-SO fine [1 
00 mhmmm : O.SS M^^7K+PBS(1/1 vol.)S^^?S] ^fflV^-tlmS!ib 
, 2 5 4 n m-COU Via iRAS^fe ttl'^iS^i' ■Cil7^b> a^tr?* 

mni^^^tzo 0 (eo mu 

20 mU ^my>-Xnmmm\^^ 2 5 4 nmT<©UV!Rlt5l*S^ie>e>.H^lii 
^^^^TJiiBIb, ^Jfei^iSI^-lir-C. -fb-a-t) 1 2 i:.b■ce^^ftSr#^- 



#e>i^fc^k-&^fe) 1 2 it. 1|31S:4.99 mg (11X^42%) "CfoofCo # 
btl.fc'fb'^iKl 1 2 0^H NMR (500 MHz. D^O) ^ o ^ i: 5 , S 7. 
14-7.12 (4H. br. aromatic H). 5 6.91-6.59 {12H, br, aromatic H)i 
. 5 5.36-5.34 (4H. br, H-1' ' ). 6 5.12 (4H. br. H-1' ). 6 4. 51 ( 
4H+1H. d. J = 2.6 Hz, H-5' , Botin NHCH'CH,S) . 6 4. 29 (4H X 2. 
d T = 9.3 Hz, H-6' • b, H-2' ), 6 4.19 (4HX3, d, J.,. = 9. 3 H 

** gem 

z, H-6' * a. H-3' . Biotin NHCH*CHS) , 6 4. 05 (4H, d. J = 2.5 Hz, 
H-4' ), 6 4.00-3.93 (4H x 3, m, H-5' ' . H-lb, H-6b) . 6 3.86-3. 
85 .(4H, m. H-5). 5 3.78-3.72 (4H, m, H-4). 6 3.70 (4H. t, H-3' 
' ). 6 3.67-3.59 (4H x 2, m, H-3, H-6b) , 6 3.56-3.52 (4H, br. Li 
nk PhNHCOCH.CH^NCH^CH,*) . 6 3.42 (4H. t. J = 6. 6 Hz. Link COCH^CH, 
*NCO). 6 3.36-3.30 (4H X 2 + 8H. m. H-2. H-4' ' . Link PhNHCOCH 
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,CHj*N). 6 3.25 (4H. dd. J = 10. 3. 3. 3 Hz. H-2' ' ), 5 3.18-3.05 
(IH X 2, br, H-la, Biotin NHCHCH*S). 6 2.93-2.90 (4H, br. Link P 
hNHCOCHjCHjNCHj'CHj) . 6 2. 89 (IH. br, Biotin NHCHCHj*S) , 6 2.82 (4H 
. t. J = 6.6 Hz, Link COCH^'CH^NCO) . 6 2.72-2.70 (IH, br, Biotin 
NHCHCHj'S). 5 2.58 (8H, t, J = 6. 6 Hz, Link PhNHCOCHj'CHjN) , 8 2. 
05 (2H. br, Biotin COCH^'CH, CH^ CH^) , 6 1.53 (2H. t, J = 7.6 Hz, 
Biotin COCHjCH^ CH^ CH^*) , 6 1.30 (2H, t, J = 6. 9 Hz. Biotin COC 
H^CHj'CHjCHj) , 5 1.17 (2H. t. J = 7. 1 Hz. Biotin COCHaCHjCH^'CHz) t? 

^(0 2:^K^ StK (DjO) tfJ-C 5 0 OMH z -C'NMRll!]^^S:=fTo-C S 

bfc„ M#03tSlfc{±4. 1 : 16 t^^. GlcNS6S-IdoA2S-GlcdSSlZJ§ 
UT4. 1 :»•^^■^UXV^6 t^Sltjo:^. GlcNS6S-IdoA2S-GlcdS n 
^^^■^Lfc-fb'&ifeO^^fi (Mw) 14, it^^ 1 0 (D^^m. 112 0. 
... 4 i:GlcNS6S-IdoA2S-Glc;6Si^^^^-rS^<^5^^=-»liiD 8 4 0. 9 7 

Mw= 1 1 2 0. 4 + 840. 97n (^®) 
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(4-1 if 5^^(?D#■|S:S:3tfe■CV^fj;v^ y :;5f :^ K(D-&^) 

T^-IS^ (1 9) *5V>-C^k-&ife 1 6 (Ji-C^$tLS y :^ K 

* KJl T # Hi -C -a- ^ L fc o 

TiB-«g5S; (19) {cs^-t-i 5 i-s mmm i icxi^hfit^^^^^v 

:ytf— 1 0 leiMUT 8 ^ S ( 1 - T 5 / it 0 2^ 8. 0 mg. 44 Mm 
ol) o^//^=3-:^^fflv^. M^'^m-g-^iEfc^fi? ^ *T 

If y ^;!7— 1 O/^/w^j -^^^RfS^^S^Sr^fCo SJSOiiSSt* 

E S I -M SS!l;t^tt-3 l/^io SJt'4»<0±iat:'^^>' y >':*7-l 0/i!^/V 

d>o ^ - -C±ia 1^:4:5^ V y 1 O /:/>'V=»'-:^Rf&^?S 

{c. ^//vri ?Sr)iR?fci6* b. 2 8 ^SO i/vv^ — >^ SrRJt:$ 

iirsiis E s I -MsmM(ou^. t'^^^y y ^-^^ 1 0 {4. vs/^^ 

gcD?^-e#^EUTV^ s w tib^^t^^tca J^(:*3b';a-5^> y i 0 (c 4 
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5£RJ«:i^T^#> HP-20 (^p^p^) ^fflv>T. m7c\.1t\f^^>V>^ 



^ii^" 1 6 Sr#^t, 




VOH 
OH 

(8+10+10 eq) 



HaO/AcOH/MeOH = 6:1 :15 
(pH4) 

r.t, 2 days 



pOH 
J— OH 

ohN — f 

OH 



OH 



O 



nn*MH NaBHaCN 
(20+20 eg) 



r.t2days 
42% 



J— OhR 
<OH ^N. 

hoN— / . 



L OH' 



o 



16 



OH i 



'••(19) 
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lf::a-f^vy 0 (6.0 mg.. 5.4 M mol) (8.0 m 

g. 44 Mmol) h^m^^^ (.i^m^li^^ J-f^ =6/1/15. 0. 4 mL) 
fc^<^$*T^i&X'fl«lt«^m. = (10 mg. 55 Mmol) ^ it 

jDb. 6^KmicStJt^,v = -;^ (10 mg. 55 Mmol) ^ *0 X. "C Jiil ^ M 

A (10 mg. 160 Mmol) ^1^^X^m.^m^n^\^ ^ igTcSfS^^fCc 

2 0 (70 mU » V^ X «M U . / ^ / ^ 

Tfeofco #P>tbfc<ti^ifel 6(^'H NMR (400 MHz, D,0) 

6 6.92 (4H, d. J =7.6 Hz. aromatic H). 5 6.73 (4H 
. s. aromatic H) . 5 6.50-6.45 (8H. br. aromatic H) . 6 4.30-4.27 
(IH. m. Biotin NHCHW). 6 4.05-4.02 (IH. br, Biotin NHCH'CHS). 

S3.95-3.91 (8H. m. H-2' ). 6 3.76-3.71 (8H. m. H-5' ). 8 3.65- 
3.59 (8HX2. m. H-3' . H-6' b). 8 3.58-3.45 (8HX3. m. H-6' a. 
H-4' . H-1' b). 8 3.25 (8H, dd. J.,„ = 15.0, J.t. = 9-6 Hz. H-l' a 
). 8 3.19-3.16 (8H. br. Link CH,WCH.CH,CONHPh. NHCOCH,CH,*NCO) 
6 2.96-2.86 (IH. m. Biotin NHCHCH'S) . 6 2.72-2.68 (9H, br. CH, 
X4 + IH. Link NCH,*CH,NHCOPh. Biotin NHCHCH,*S) . 8 2.54-2.49 (5H 
. br. CH,X2 + IH. Link CH,*NCH,CH,NHCOPh. Biotin NHCHCH.'S) . 5 2. 
41 (8H. br. CH,X4. Link NHCOCH.CH.'NCO) . 8 2. 07 (2H. br. Biotin 
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COCH.'CH^CH.CH^) . 6 2.00 (4H. br. Link NHCOCH^CH.'NCO). 6 1.32 (4H 
. br. Biotin COCH^CHj'CH^CHa*). 8 1.17-1.16 (2H, br. Biotin COCH^C 
H2'CH2CHa)-Cfoo^t, l^^t. ESI-MS (positive) m/z 1217.5 [ (M8+2H) 
] , 1135.0 [(M7+2H)^*] X-fcofdo fiiS. M7 : =x - ^ ^tl^^^^i- 

it. 

o 

3 : 1 6 i: J^e t) ^ -^/^ b - UTS. 3 :5^^^'& U■CV^ 5 

^^ y 1 Q <?? ^ S 1 12 0. 4fc-^/^b — -^^^l 55" ^ ^ 1" ^ 1^ 

(D:9-^*iiAn 3 2 6.3 ^fflV^X. TtaO^®(7>i 9 
Mw= 1 1 2 0. 4 + 3 2 6. 3 n (^®) 
JifB^(DlCn= 5. 3S:f^AU. ^^^Fl:2 8 4 9. 8 ^^X. rixS: 

Stc:JilB'fk.'&!^l l<^HX^Srfi-ai^i-5^:> 8. 8 % i: * «> ttfe. 
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-§-<^ 1 1 SrElT 5 . 3 -Ma 1 tV^W-T^o 

Ifr^-'^i^y 0 (3.2 mg, 2.9 m mol) t. h — (9-4 

mg. 26 Mmol) h^^^^^ (tK/S^II/^ ^ ^ = 6/1/15. 0.2 mL 

) lc^«|$■&-c^ta-e8^F^^t^^^^ $ p> ict/v b (9.3 mg, 26 m 
KlS:^?««:#?t„ 1 0 /-^/v > 

^-(biXTy ^e^^^ («?J5 mg. 80 m mol) Sr*n ^t&-e*^« 

^tJ^^Jc^-dii^T/ * ^ y '^'■^ mg. 80 M mol) =SrAn 

-^,V^-^^jE£:^|^^^^ffi«i^b. ^^SrHP- 2 0 (70 mL) SrffiV^ 
-cmmu, 7K/p< ^ V -^^= 1/1 -e^ til §-13:^1®^ Sr^fc-Cjft^U. 

^^tbft'fk'g-Jfell IRS?. 81 mg (I|X^89%. 5. 3m«l<^ 1- ^ 

^) -C&ofco #btbfe<ki-g''fe) 1 1 (^'H NMR (500 MHz. D^O) SI 

^S:^T-^^^;C5^ 6 7.31-6.51 (16H, br, aromatic H) . S 5. 05 (IH 
X5.3. br. H-1). 6 4.56-4.44 (IH. br. Biotin NHCH'CH.S). 6 4.25- 
4.20 (IH. br. Biotin NHCrCHS). 6 3. 92-3. 91 (IHX 5. 3. br. H-2' ) 
6 3.84-3.82 (1HX5.3X3. br, H-5, H-5' , H-6b) , 8 3.78 (1HX5. 
3X2. dd. J,..= 13.7. J,,.= 4.5Hz. H-6a. H-6' b) . 6 3. 72-3. 69 ( 
1HX5.3X3. br. J.„=8.2 Hz. H-6' a. H-3' . H-3). 6 3.67-3.62 d' 
HX5.3. br. H-4' ), 6 3.53 (1HX5.3. d. J,;^ = 10. 0 Hz. H-2). 83 
.41 (1HX5.3. t. J,/3= 9.5 Hz. H-4). 6 3.37-3.36 (4H. br. Link C 
H3 WCH.CH,CONHPh) , 6 3.33-3.30 (4H. br. Link NHCOCH,CH,-NCO). 
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5 3.27-3.24 (1HX5.3, br, H-1' b) , 5 3.17-3.05 (1HX5.3 + IH, m, 
J..«= 13-1' J.ic= 6.2 Hz. H-1' a, Biotin NHCHCH*S) . 6 2.88-2.84 
(9H, br, CH2X4 + IH. Link NCHj'CHjNHCOPh. Biotin NHCHCH^'S), 6 2. 
77-2.70 (IH, br, Biotin NHCHCH^'S), 6 2.60-2.65 (4H. br. Link NH 
COCH^'CH.NCO) , 5 2.56 (8H, br. CH2X4, Link NCH^CH^'CONHPh) . 6 2.2 
0 (2H. t, Jb,2/bii = 5. 0 Hz. Biotin COCH^'CH.CHaCH,) 6 2.18-2.13 (4H 
, br. Link CHjCHj'NCHaCHjNHCOPh), 6 1.59-1.55 (2H, br, Biotin COC 
HjCH/CH^CHj) . 8 1.54-1, 43 (2H. br, Biotin COCHjCH^CHjCH^*) , 6 1.2 
8-1.27 (2H. br. Biotin COCHaCHjCHj'CHj) "t? o „ t.tc. ESI -MS (p 
ositive) m/z 1702.2 [(M8+2H)**] . 1540.3 [(Ii7+2H)**] . 1376.9 [ (M 
6+2H)**] -C$)o:fco Jie*3. M6: -7 /V b - :^ S: 6 ^ -^^ t" 5 <0 y :«f >- K 
<D^^m. M7: ^Ir 7 5>^^W-rS y FO^^Sx M8: "^/V 

h — =Sr 8 ^^^^-f-S y V K<^^^lLt?fe5o 
(4-2 m^'?-ti4^iSL(D]} V<D'^W.) 

— -^r/U] 7^ Y — <D 3 MM^M^L-tc^ 

-^^ (16) ^cTY;5SO-e^ $^^Sfllittr^i^•CV^5 y KtrUtT 

Tia-^iC: ( 2 0) id^i^i- J; 5 ^/v=i-;5«>Sr if^f^i^ y i 
0 {cML-C«-r6 ^fiJDx.. j//v='-:^^>El^cAPx.^H--Cl 2^SAn^ 
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m'mmm^cD (4-i) tmm\^m^^ff\^-. ^?&m(DV h-tx.x 

^b^ife 1 9 S:#fCo 

HiN 



^-s.N^N^^^S-' . / \ OH solvent ' 
1 



10 



pOH 
>-0H 



f\Ily'">-\ H P HN'NH NaBHaCN 



oh 



r.t 1 day 



-"2 



J— OH H 



o 

HN^MH 



-'2 



19-21 



R = HO- Xtt 

(l9tCtt§) 



(20) 



pun 
OH 

(20|CffiS) 



rOH 

OH 

(2ii::fti) 
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2 : 1 6 2: * 9 > = — ^dS^:^ 4 . 2 5^^^ b T V^ S 

V y v:^; 112 0. 4 i: ^Vva-:^*^ 1 ^^^-^ 

^■ftiiJin 1 6 4 . 1 V^-C^®<'5 J; 5 (C^ ^ tbSo 

Mw=1120,. 4+164. In (^®) 
±tl (^©) lcn = 4. 2^f^AU5>^Sl 8 0 9. 2 S:#X. C ^^ 

V^<7)^iHP - 2 0 ^fflV>fem®i«>I^J-«^3iSfcoy5:fc*X'feSo 
^itO'fli-g'ilfe) 1 9 4 - G 1 c i: B&f5^-t-5o 

fe, tf V y — 1 0 (4. 91 mg, 3.11 mmol) ^:^ ^/V=i — :^ (3. 
45 mg, 19.2 mmol) t^m^^iE ( tK /i^^/ ^ ^ = 12/1/15. 0. 

2 mU ^ta-C8f^^^i^U, If^^i^y :^;{;-l 

$bl-i^/V=^ — ^ (1.64 mg. 9.1 mmol) ^ *n XL T ^?B. t? S^^SS 
i!^, Ti^miti^r / b y (4 mg. 48 mmol). =S:Aax.T^ia 

^fS^^^^MffimfiU. amSrHP- 2 0 (70 mL) V^-C»S!l U^ 

it-t^ 1 9 t U-C efe^fHSr#fco 

#bnfc'ftS-a-«fe 1 9 {4. J|5lS:2.77 mg (ItX^35%) T&o^o t-ln. 
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# hflitit^l^ 1 9 «^'H NMR (500 MHz, D^O) SO ^ tr o fc r -5 , 
8 7.05-7.02 (4H. m. aromatic H). 6 6.86-6.52 (12H. m, aromatic H 
). 6 4.44 (IH. dd. Jb,/b6=5.3. = 5 Hz, . Biotin NHCH*CH,S) . 

64.17 (IH, dd, Jb3/b4= 4.5, JB3m= 7.9 Hz. Biotin NHCrCHS) . 6 
3.92 (4H, td. J =8. 6, 4. 7 Hz. H-2) . 5 3.80-3.73 (12H, m. H-3, 6 
b. 5). 6 3.68-3.60 (8H. m. 1HX4X2. H-6a. 4). 6 3. 30-3. 25 (20H. 

m. 1HX4+ CH,X2X2. Hla, Link CH,*CH,NCH,CH,CONHPh, CONCH,*CH,CON 
H). 6 3.07 (4H, 1HX4, dd, J... = 13. 2. J,,. = 8. 2 Hz. Hlb) . 6 3.0 
6-3.04 (IH. m. Biotin NHCHCH*S) . 8 2. 86-2. 83 (8H. CH,X4. br. Lin 
k NCH,'CH,CONHPh). 6 2.63-2.61 (4H. m. 2HX2. Link CONCHaCH.'CONH) 
6 2.54-2.53 (8H. br. CH,X4. Link NCH,CH,-CONHPh), 6 2.21-2.06 
(6H. br. CH^X3. Link CH^CH^'NCHaCHaCONHPh, Biotin COCHj^CH^CH^CHi) , 
8 1.55 (2H, br, CH^Xl, Biotin COCH^CHa'CH^CH^), 6 1.43-1.42 (2H. 
br, CH.Xl, Biotin COCH,CHXH,*CH,) , 6 1. 30-1. 23 (2H, br. CH.Xl. 
Biotin COCH,CH,CH,CH,*)-X?feofci„ * fc. ESI-MS (positive) m/z 9 
11.4 [(M+2Na)**] -efcofCo [a]B"= +0.373 (c 0. 0295, H^O) & o 

(17) ic-cYdso-c^^tbsmitsrii^-cvvs y ^> h'^skT<D 
8 ^sfflv^fegJl^^±. ±^mmm4(D (4-i) t l^pl^^^t^^TV^, 
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-fk-^ifei-CfeS i:^3»t> -fb-g-ife 2 0 (^itX^JiJilB (^®) t-*^ 

^ 4 - M a 1 tm&^S^i-So 

•it) ^ tr:i-'f- V l^iJ ^ 1 0 (25. 0 mg, 15. 8 p. mol) x /V ] (3 

4.3 mg. 95.1 Mmol) t ^m^mm (7jc/g^M/^ ^ / = 15/1/15. 

0.55 mL) K^M^^x. ^?a-c?9BtPigm#b. if;j-g=-^y V:*-l 0 

^ (10.7 mg. 29.7 m mol) ^M:^XMM.X^ 

^mw^. 7i^mit-yr y :^^m^ v v ^ -1=^ (15 mg, 240 m moi ) 

/-^/v ^^SrHP - 2 0 (70 mL) If ffl 



2 0 ltX*26.7 mg (llX^70%) -Xffcofco * fc , # 
btbfc'fb-a-'fe 2 0 <Di NMR (500 MHz, D^G) M^^n^tl t 5 . 8 
7.06-7.01 (4H. m, aromatic H), S 6. 78-6. 77 (4H. m. aromatic H ), 
S 6.70-6.66 (4H, m. aromatic H ), 8 6.51-6.50 (4H, m, aromatic 
H). 8 5.04 (4H, d, 1HX4, J,u = 2. 7 Hz, H-l), 6 4.43 (IH. dd. Jb, 
/B6= 8.0. Jb7/b3= 4.9 Hz, Biotin NHCH'CH.S) , 8 4.19-4.17 (IH. br, 
Biotin NHCH'CHS). 6 3.92-3.90 (8H, m, CHX4X2, H-2' .5' ), 6 3. 
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83-3.80 (8H. m. CHX4X2. H-5, 6' a), S 3. 73 (8H. dd. CHX4X2. 
J3,,= 5.2. J3- = 5.0 Hz. H-3. 3' ). 5 3.60 (4H. dd. CHX4. J = 
7.4, 11.7 Hz, H-4' ), S3. 53 (4H. dd. CHX4, Jj/j = 8.0, Jj/, = 
3.7 Hz. H-2). S3.41 (4H. t. CHX4. J = 9.5 Hz. H-4). 6 3.30-3.2 
2 (12H, m. 1HX4 + CH,X2X2. HI' b. Link CH^'CH.NCH.CH.CONHPh. C 
ONCH^'CH^CONH). 6 3.14 (4H. dd. 1HX4, J,.. = 12-9. J.^. = 8.0 Hz. H 
1- a). 6 3.06 (IH. m. Biotin NHCHCH'S) . 8 2. 84-2. 83 (9H. br. CH+C 
H,X4. Link NCH,WONHPh. Biotin NHCHCH.'S). 6 2.70-2.66 (5H, br 
, CH+CH,X4. Link CONCH, WONH. Biotin NHCHCH,*S) . 6 2. 62-2. 60 ( 
4H. br. CH,X2. Link CONCH,CH,*CONH), 6 2.53-2.52 (8H. br. CH,X4, 
Link NCH,CH,'C0NHPh). 6 2.20-2.04 (6H. br. CH,X3. Link CH^CH^'NCH 
,CH,C0NHPh. Biotin COCH, WH.CH,) 6 1. 55 (2H. br, CH.Xl. Bioti 
n COCH,CH,*CH,CH,), 8 1.43-42 (2H. br. CH.Xl, Biotin COCH.CH^CH^'C 
H^). 8 1.30-1.23 (2H, br. CH.Xl. Biotin COCH,CH,CH,CH^') "C & o 
^fc. ESI-MS (positive) m/z 817.0 [(M+3H)'*] -Cfcofco [a]B"= 
+5.11 (c 0.243. HjO) t?fccfCo Calcd for C.oiHiesNisOwS • 11.9 H^O: 
C. 47.30; H7.16; N. 7.96%. Found: C. 47.30; H. 6.88; N. 7.86%„ 

^8^*fflv^fcei^^4. ±fB (4-1) tmm\^mi'^^n^-. *i§ko 

^c:feV^T> Y-y^l^-f^ h>'^^Jttt4. 2 
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■^'fbS4. 2 Sr-f^Ab^J-^S 2 4 7 7 . 8 ;iix$r t> i: U-Ctf 

»:-t-5 JlX^f± 5 7 % i: fettfdo e^T^ 5l5Sg{5i j3 - :ify 9 h — :^ 
4. 2 1 ^ 4 - L a c tmW-ri>o 

i^yV:&— 10 (7.88 mg, 5;0 m mol) ^ 7^1 (10. 6mg, 29.4 

Mmol) ^m^mm. {7kmwt/^ ^ y = 20/1/15, 0.4 mu \cmm 
$-&T. ^i@.-e 1 0 t'^5^>' y^'*— 1 0/7:^ b — 

b 7 ^ f — ;^ (3.59 mg, 10.0 M mol) ^ JP X. ^ tfi "T? ^ ^ ^ * 
^-fb'^T y b y (5 mg, 80 m mol) SrSO X. T ^fe-T?^^^ 

i^ff^gi^ ?Sit*H p - 2 0 (70 mL) =Sr ffl v^ -oK^i u . tK/^ 

mhtl^init^^ 2 1 I|Zfi7.08 mg (I|X^59?4) XhofCo ^htlti 
■(b-^'^ 2 1 O'H NMR (600 MHz, DjO) ill ^ ^ o ^ 5 , S 6. 99 (4 
H, d, J = 8. 3 Hz, aromatic H) , 6 6.72 (4H, d, J = 6. 9 Hz, arbmat 
ic H ), 5 6.65 (4H, d, J = 8. 3 Hz, aromatic H), 3 6.47 (4H, t, 
J = 6.2 Hz, aromatic H) , 5 4.38 (4H, d, 1HX4, J.i, = 7.7 Hz, H-1 
), 5 4.35 (IH, m, Biotin NHCH'CHjS), 6 4.09 (IH, dd, Jbs/b* =4. 4, 
Jb3/b7 =7. 9 Hz. Biotin NHCH*CHS). 6 3.97-3.94 (4H, m, CHX4, H-2' 
), 5 3.84-3.81 (8H, m, CHX4X2, H-5, 5' ), 5 3.79 (8H. d. CHX4 



m 



PCT/JP2003/009973 
WO 2004/022565 



5 7 

X2, J,/, =3.0 Hz. H-4. 6a). 6 3.75-3.73 (12H, m. CHX4X3. H-3' 
. 6' a. 6b), 5 3.63 (4H, dd, CHX4, J4- /3' = 6.1 Hz. H-4' . 6' b) 
6 3.57-3.56 (4H. m, CH,X4. Link CHa'CH.NCH^CH.CONHPh ) . 6 3.52 
(4H. dd. hn= 10.0, J,/4= 3.5 Hz. H-3). 6 3.49 (4H. t. CH,X2. J 
= 6.3 Hz, Link CHjCH^'NCHjCHjCONHPh) . 6 3.46 (4H, dd, Jj,, = 7.7, 
J,/, = 10.0 Hz. H-2). 6 3.29-3.19 (12H. br. CHX4 + CH2X4. Link N 
CH2*CH,C0NHPh, H-r b) . 6 3.02-2.98 (5H. m. Biotin NHCHCH*S, H-1 
' a), 6 2.81-2.75 (9H. br. CH+CH2X4. Link NCH^^CH^CONHPh, Biotin 
NHCHCHj'S), 6 2.59 (IH, d, J,.. = 13. 2 Hz, Biotin NHCHCH^'S) , 6 2 
.48 (8H, br. Link NCHjCH2*C0NHPh), 6 2.13-2.03 (6H. br. Link CONC 
H,CH,*CONH. Biotin COCHj'CHjCH^CHj). 6 1.47 (2H. br. CH.Xl, Biotin 
C0CH2CH2*CHjCH2) , 6 1.35 (2H, br, CH^Xl, Biotin COCHjCHzCHjCHj*) , 
6 1.18 (2H. br. CH^Xl, Biotin COCH^CHjCHa'CHj) fe o o ^fe. ESI 
-MS (positive) m/z 831.3 [(M+3Na)**] -Cfoofc. [al^" = -11.3 ( 
c 0.292,H20) -Cfoofeo Calcd for C„4Hie5N,s048S • 10. 4 HjO : C. 47.78 
; H7.12; N. 8.04%. Found: C, 47.78; H, 6.95; N, 8. 00%„ 

1 5 ^3£«:6titc#fco eiT y ^^i3-\t^m i 5 ^r-fe^/i- y 
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8 



ACgO 

pyrldin 

quant 



BocHN 



BocHN 




2 



SOKTFA 
InCHtClz 



quant 




15 



14 



(21) 



it^/^S (13.1 mg, 54. 5 m mol) ^ t' U (0.5 mL) KmM^ 

-er, r ix(;i^S>!Ki1f^ (O. S mL, 5. 3 mmol) SB ;t T "C 4 it 4^ L- 
fee v-C 2 a?gSr'4'Hi^ y 

-^r'/v^n-rh^^^^^ (5g, ^nP*>'VA:7«^/'-/^ = 10"l~5 
: 1) -^iitSlbTs 'fb'&ij^ 1 4 i: U-C]t^MStr#:fco 
# biT.fcfb'g'i^ 1 4tt^ 11X1:12.8 mg (J|5l^95X) -efco:/fc„ * , # 
nfcfb-^^ 1 4 <D'H NMR (400 MHz, CD3OD) MM^^^tz-t^^. 8 
7.60 (4H, s, aromatic H), 7. 09-6. 97 (12H, m. aromatic H), 5 3.32 
(4H, t, J = 6. 6 Hz, AceNCHj'CHjCONH) , 6 3. 19-3. 17 (4H. br, AceNC 
HjCHjCONHCHj*) , 5 2.77 (8H, t, J = 6. 1 Hz, NCH^CH^'CONHPh) . 6 2.52 
(4H, t, J= 6.4 Hz. AceNCHjCH^CONHCHjCHj*) , 5 2.42 (8H, d, J = 6. 
1 Hz. NCHj*CH2C0NHPh), 6 2.12 (4H, t. J = 6. 6 Hz, AceNCH^CHj'CONH) 
, 6 1.90 (s, 3H, Me of Ace), 6 1.40 (s, 36H, Me of Boc) "T? fe o ^ 
o ^fc. ESI-MS (positive) m/z 668.9 [(M+2H)"] T-foolfcc 

T-fef^/v y 1 5 :ir^4:6t fc5*:<D J; p /jtS^f^ 

^n^fta i->fefc*>> it^m 1 4 (12.8 mg, 9. 6 M mol) ^ n a ^ 

V (0. 5 mL) tz:^^^*^ h V y iO.5 ml) ^Mx.XOX: 
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it'^m 1 4 / h y •7/i-:^uw^f^s.jt^mm^UBEmm\.. & lh 2 0 

(140 mL, ^;?/-/V^tii) ^fflVNT^i^UT. T -fe: ^/V P ;& - 1 5 

# tb^iT-fef^/V ij — 1 5 tt, IR1:14. 9 mg (100%) fc„ 
*fc. #btbfcT-fe^/W y - 1 5 C7)'H NMR (400 MHz, CD3OD) 
^n^tct^h. 6 7.50 (4H, s, aromatic H), 6 7.27-7.19 (8H, m. 
aromatic H), 6 6. 86-6. 81 (4H, m, aromatic H), 6 3.57-3.51 (I2H, b 
r. AceNCH^CHjCONHCH^*, NCH2*CH2CONHPh) , 6 3.40 (4H, dd, J = 6. 4 Hz. 

AceNCH2*CH2CGNH) , 6 3.35-3. 32 (4H, br. = 5. 1 Hz, AceNCHjCHjCG 

NHCH^CH,*). 6 2.91 (4H. t, = 6, 1 Hz. NCH^CH^'CONHPh) , 6 1.88 ( 

s, 3H, Me of Ace)-efcofCo ESI-MS (positive) m/z 647.8 [ (M+2H) 

^fe-^-fb^^i: y K^#^o TlS-Sg^ (2 2) {c^i-iplJ:. v^;^^ 

y v;57- 1 0 {Ci^vv='-^ ^KJ^^^$*^<^{-^^^'c^ T-t^/wy v;* 

.... — 1 5lcMbX-^|-|-t?2 .7^»(75-r/vb — ;^t^HJ^?$•ti::^-^^^*^ -t12 
^Jife«RJ4<D (4-1) |l:il^^^f^^^TV^. 'ft'^'^ 1 8 tr#:fco 



2 




iiL^n yiy t V V;!7 — *5t5 0^#i^7'ti b :/<O^S]fc*5 7 . 9 : 1 6 t 

ofc. ^/V b>-^dSn^^^^^'^U:fe.^b^ifel<05>-i^* (Mw) }4. Tir^ 
/wy i^;i7- 1 5 <D^^.1:9 3 6. 1 ir-^/v 1 
:$^^^*iiAD 3 2 6 . 3 Srffiv^T. ^<D<^ J; 5 l-^^tl'5c 
Mw= 9 3 6. 1 + 3 2 6. 3 n (^(D) 
±|B (^®) lrn = 7. 9^f^AU> ^^=-1:3 5 6.2. 8?S:#t:, ^ 



wo 2004/022565 



PCT/JP2003/009973 



6 1 

1 8S:Ac e-8-Ma 1 t PftlS^-fSo 

t>x T-fe5^/W y 1 5 (3.73 mg, 7.3 /x mol) > -T/l/b — ^ (11 

.5 mg, 33.6 Mmol) t^m^^m i:^mm/^ ^ ^ = 6/1/15. 0. 

25 mu izmm^'txmm.'^m^mwm. $ btc-^/v b-;:^ (13. o mg. 

38.0 Mmol) S:in;tT^i&-CMi*^b. 7^P^^ tC^TJ^-^ h ~ ^ (14.7 
mg. 42.9 Mmol) SrAP^T;i='b. Tk^^tl T / * iJ' h ^ ( 20 m 

g, 320 Mmol) ^M7Lxm.mi-^m^mwv. s:*&Sf?Rtr#:to ck^sis 

TK^'fbixr / Ji^ li'^-^ b y (20 mg, 320 m mol) ^S^TJ«i)P 

^tz.^}t^mm^us.mmv. nrn^np - 2 o (70 mD s^fflv^■rlWf®^ 

# ^nfc'fb'^'i) 1 8 fi, 11X47. 02 mg (50%, 86^^ t LXm^) X 
fcofco^fc. 8WH NMR (500 MHz, D^O) SJl ^ Sr 

5 7. 09-7. 04 (4H, br, J = 7. 6 Hz, aromatic H), 66.9 
3-6.91 (4H. br, aromatic H) , 8 6.65-6.58 (8H, br, aromatic H) , 
5 5.05 (1HX8, d. J,/2=2.3Hz, H-1) , 6 3.88 (1HX8X2, br, H-2 
' , 5' ), 6 3. 83 (1HX8, br, H-5) . 6 3.82 (1HX8, br, H-6b), 8 3 
.74 (1HX8X2, dd, J,..= 12.4. J,i. = 5.5 Hz, H-6' b. H-6a) , 6 3.6 
9 (1HX8, br, J3/,= 9.4Hz, H-3), 6 3.67-3.64 (1HX8X2. br. H-3 
' , 6' a), 6 3.59-3.57 (1HX8, br, H-4' ), 6 3. 53 (1HX8, dd, Jj/ 
1= 9.9, 1^/3= 3. 5 Hz. H-2). 6 3.41 (1HX8, t, 14/3= 9.6 Hz, H-4), 
6 3.30 (8H, br. Link CHj'CHjNCHzCHaCONHPh, NHCOCH^CH^^NCO) , 6 3.2 
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4 (1HX8, br, H-1' b), 8 3.15 (1HX8, br, H-1' a), 5 2.87-2.82 ( 
8H, br, Link NCH^'CHjCONHPh) , 5 2.66 (4H, br, J = 8. 0 Hz, Link CH 
jCH^'NCHjCHjCONHPh) , 5 2. 57 (8H, br, Link NCHjCH^'CONHPh) , 5 2.10- 
2.08 (4H. br, J = 7. 1 Hz, Link NHCOCHj'CHaNCO) , 6 1.88 (3H, s. Me 
of Ace)-Cfco:feo ESI-MS (positive) m/z 1190.4 [ (M8+2Na+ 

H)^*] , 1081.1 [ (M7+2H+Na) X'feofCo J^Cfc^ M7 : h — 7 

^zf.-:^-^}^ ]) V K05^^»A M8: -r/V h — Sr 8 ^^^^t Z V i«f V K 

\3c^nm(ot:.}foK^ Tia— «9:^(2 3) {c^-r J; 5 2 »c|B 

^<D5^ffitc3^#;^T 5 ymt: 2^S't>o U :^^—'{\:^m 2 2 (divalent 
type. :^;&-2 2 t^J^) *ffiv^, Jt^)"^ ^ 2 (:5>^^ 

o o 

H2N-^^>-"-NH HN*NH 



±.^%mmA(D (4-2) -C#;fc!^^^4^&^S-&$-li:fcy K 
feS-fb-a-i^ 2 3 Sr#fcc TIB-^^ (2 4) {c^i-J;5lC. 1f;^-^>'y 




(23) 



22 
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<D ( 4 - 1 ) t ^^Klilf^^nVN. -fb-i*'^ 2 3 ^ntlc VC^m 2 3<DM 
-^'^t;^f±^ ih^m2 3<DNMR^l!I^^^:*3V^-C^/^='— :^315n{4:-CfeS^ 
|. 1 jf^^n hi^ t f y v;^;— 2 2 [^(D^mi^zf n h >' ( 

8HSrS2p) (Dmmiti>htY^\^tio m^<D^mitii2 . l : 8^;/i«5. 
ib^m 2 3 icfi^/i-a — b-C 2 . 1 ^J-^^-g- U-CV>S ^S'b 
ofc„ i5^/U:3-:5«idSn^^*'g'L:fc^k'^'^<D5>^l: (Mw) f4i^:*-^V 
y — 2 2 (D^^ms 6 7 . 7 t ^/i^=^-:^i)^ 1 
^*iSni6 4. 1 ^fflv^X^C®© J: 5 ici^ ^^^'So 
Mw= 5 67. 7 + 164. In (^®) 
±te (^®) ten = 2 . 1 ^ftXL. 5>^1:9 12.3 ^#T. ^ix 
^Sicfb-g-f^ 2 3 <DiR^«rti-»-t-S i: 7 3 fettfc, tAT, ib-^ 

1^ 2 3 ^Ir 2 - G 1 c i: B&fS^i- 5 o 

;j<:(c, \f^'^iyV^^^'-2 2iz-rj\^h-:^^M'^-^-^. y;if>K-C& 
^\t^m 2 4 TIB-jiS^ (2 4) Ci^l-J; 5 j5^;v=<>-^t^ 

-ft^-^/i^ h-:^ trfflv>^£i^tt. ±.^\h^m 2 3 ^#^tSf^ t Fl^lt--^ 
/V h-X^^-g-fb^-fr. -fb-g-i^ 2 3 =Sr#fCo 'fb'g-'^ 2 4 <ONMR?B9^tz: 
*5VN"C. 7l^iS^/v='-:^ lte7°p h^^irt'^^^y >':*-2 2 (^(^^^ 
]^:7'n h (SHSrSiP) (D^^ltfi 2 . 0 : & tfi^ . i\:,^m 2 4 {ctt 

h-x^s n^T-^-^Ufc^b-i-i^t^^^* (Mw) — 

2 2<D^^m:5 6 7.7 i: ^ h - X 1 :J5-^^-^-r 6 ^<^:»^l:iiSo 

3 2 6 . 3 Srffl v^T5S;(i)^D J; 5 ^HSo 
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Mw= 5 6 7. 7 + 3 2 6. 3 n (^®) 

JilB (^®) lCn= 2.- 0 ^^AUT. 1 2 0 7. 2 Sr#T. 

jJlT> it^^ 24Sr2-Ma 1 ^ B&fi^i"So 



HjN 
H2N 



J— OH 



O 

HN*NH 



22(1 eq) 



-NH 



HN 




R OH 



°" solvent* 
r.t Iday 



OH 
OH 



NaBHsCN 

(8eq) 
r,t. 1 day 




R 

OH 
OH 



HN^Q^NH_ 



O 

HN^NH 




NPH 

R "^^ 



NH 



23-24 



(24) 



OH 



t,, t* 9^ y >' — 2 2 (4. 14mg, 7.3 (imol) ts :^ (3. 

84 mg. 21.3 iimol) t^m^mm (tK/I^^/p* ^ = 6/1/15, 0. 

25 mL) »r^fi?$*-c. ^ia-eeiNpFflitj^ if D - 2 2 / 
^^^^^M^^:^^b^-^/^='"-^ (i.ss mg. 7.66 nmoi) ^tiux.xMis.X' 

m^mW^. y^miti^T ^^m-r h V (e mg. 96 nmol) ^ua:^ 
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yv=i-x^SfS^MSrj^JE««lL.. a^tSrHP- 2 0 (70 mU $rfflV^T 

#e>nfc'fk'g-«il 2 3 I4> I|JIS4.84 mg (lDl^74%) "Cfcofco ^htllt 
'fb'&^fe 2 3 <0»H NMR (600MHz, D2O) ^ ^ o fc ^ 5 > 8 7.51 (4H, 
d. J = 6.6 Hz, aromatic H) . 6 6.62 (4H, d, J = 9.1 Hz, aromatic 
H) , 8 4. 33 (IH, dd, Jerm = 3. 0, Jbt/b6 = 5. 0 Hz. Biotin NHCH*CH,S 
). 8 3.88 (2H, dd, J,n = 4-4. J2/3 = 4. 9 Hz. H-2) . 6 3.84 (IH, dd 
. JB3m=4.4. JB,m=3.7 Hz. Biotin NHCH'CHS), 8 3. 75 (2H. dd. 
J,/2= 4.9. J,/4= 3.2 Hz, H-3). 5 3.74-3.72 (2H, m. H-6b) . 6 3.7 
2-3.69 (4H, br. CH^ X 2, Link NCH^CH^'NHCOPh), 6 3.69-3.67 (2H, m, 
H-5), 8 3. 64 (4H, t, CH,X2, J = 4.6 Hz, Link NCH,»CH,NHCOPh) . 

6 3.60 (2H. dt. J,/3= 2.5. J,,,= 7.7 Hz. H-4) . 6 3.53 (2H. dd. J 
= 2.2. 6.0 Hz, H-6a), 6 3.33-3.29 (2H. dt. J,.. = 13.7, J^ic = 4. 

7 Hz, H-la). 6 3.11 (2H, dt. J,,„ = 11.2, J,i, = 3.3 Hz. H-lb) . 6 
2.72 (IH, dd, J... =12. 9, J,ie=5.0 Hz, Biotin NHCHCH.'S) , 6 2.57 ( 
IH, d, J,.„ = 13.2 Hz. Biotin NHCHCH^'S) , 6 2. 55-2.53 (IH. m. J = 
3.3 Hz. Biotin NHCHCH'S). 6 2.14 (2H, t. Jbivbu = 7.0 Hz. Biotin 
CGCHj'CH^CH^CHj) , 6 1.22-1.10 (4H, m, CH2X2, Biotin COCHjCH^'CH^CH^ 
*) -efcofco -Sfc. ESI-MS (positive) m/z 470.7 [(M+2Na)**] "C o 

[a]D"= +6.61 (c 0. 145,H2 0) -T?foofCo Calcd for C4oH6iN70,4S 
•6.5 H^O: C, 47.45: H. 7.3i; N, 9.69%. Found: C. 47.44; H, 6. 580 
; N, 9.60%o 
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i-;5:fc>*>> tf y 2 2 (4.12 mg, 7.3 m ol) h-^/i-h — T^ 

(7.9 mg, 22.1 Mmol) t^m^mm (tK/I^^/^ ^ / = 12/1/15 

, 0.25 mL) i^^m^'^xmi^'cm^mw\.\^':t^i^ V >^ - 2 2 /'■^ 

)V h-y^RlS^tRSr#, ^O^^^^kJl^ !J'^v'T / -^byi>A (6 mg, 
96 MHiol) S:j!JP^-C^?a-Ci^«m^*L5S5cU^c r <D JItc U :^ K^:*-^ 
y 2 2 /"^/v h-;^SJE&^^R^^JE|giSlb, a^$rHP-20 ( 

70 mL) «:ffiV^-Ci^S!^ U, tK / ;^ iJ' / ~ = 1 / 1 "C'^ W ^ ® ^ ^ 

# btbfcfb-a-'^ 2 4 tt. 11X1:6.71 mg (4X^75%) -Cfe-afc.. * fc , # 
btU^'fk'S-'^ 2 4 <0»H NMR (500 MHz. DjO) SO^ fx o CI 6 ^ 5 7. 
60 (4H, d. J = 4. 5 Hz, aromatic H) , 5 6.74 (4H, d, J = 8. 8 Hz, a 
romatic H), 6 5.09 (2H, d, Ji/j = 3.7 Hz, H-1) , 5 4.44 (IH, dd, J 
B7/B6 = 4.8. Jb7/3 = 3.1 Hz, Biotin NHCrCH^S) . 6 3.95-3.93 (2H. br, 

H-2' ), 5 3.91-3.90 (2H. br, H-5' ). 5 3.90-3.89 (2H + IH, br, 
Biotin NHCH'CHS, H-3' ), 6 3.87-3.86 (2H, br, H-5), 5 3.82 (2H, 
d. J... =12. 7 Hz, H-6a), 5 3.76 (2H, dd, J... =12. 5, Jw. =5. 2 Hz, 
H-6b), 5 3.72 (4H, m, 1HX2X2, J,„ = 12.1, J3/4 = 9. 3 Hz, H-6' a 
, H-3). 5 3.66 (4H, br, CHjX2, Link NCH^CHj'NHCOPh), 6 3.62 (4H, 
d. J... = 11.8 Hz. H-6' b. H-4' ). 5 3.58-3.54 (6H. m. CH^ X 2 + 
1HX2, Link NCH^'CHjNHCOPh, H-2). 5 3.42 (2H, t. J4/3 = 9.6 Hz, H- 
4), 5 3.37 (2H, dt, J,,„ = 13.7, J.^, = 4.8 Hz, H-1' b) , 5 3.29 (2 
H. td, J,„= 7.4. J,i. = 3.0 Hz, H-1' a), 5 2.83 (2H, dd, J,.„ = 13 
.0, J,i, = 5.1 Hz. Biotin NHCHCHj*S) . 5 2.67 (2H, d, J,„ = 12.8 Hz 
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. Biotin NHCHCH.'S). 8 2.65-2.62 (2H. m. Biotin NHCHCH'S). S 2. 24 
(2H. t. Jb»/bii= 7. 0 Hz. Biotin COCH.WHaCH,), 5 1.31-1.19 (4H 
. m. CH,X2. J.n,eu= Wbxo= 7.4 Hz. Biotin COCH.CH WH.') . 

S 0.95-0.91 (2H, m. Biotin COCH^CH^CH^'CH,) fe o fc » ESI- 
MS (positive) m/z 632.8 [(M+2Na)^*] -Qhotc. Ca]„"= +6.95 (c 0 
.222, HjO) -efcofec Calcd for C„H„NA4S ' 9-1 H^O: C. 45.13; H. 
7.17; N. 7. 09%. Found: C, 45.13; H, 6.63; N, 7. 37?io 

*^^^BOJi^B-cfflv^5 s TRaa^^^T^isms ? r e 7 o (^p^n^. 

Nippon Laser & Electronics LAB) \Z.ti. (S) . (R) V^ 9 20« 

-Ma 1 #>^ICW:4-G 1 c^@3£^bb, ^/U = - l^^^i" ^ ^ 
^ f-i/-CfcS 3 ^^i^-^-^"^ y (Concanavalin A, Con A) 
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^<Dmm\^m^K^0kW-r^Ui- t-f-^c Con AW:4 - M a 1 

-r Si^O^SSSA^ttH C^ifjfcO-T?. Con kh(OmS.'(^^\^m.t^1h^h 
i-nt^. 4-Ma Uj:#:ffi-t-5 ^^/v^ tf^ / — :^ l-jBH-t"S t ?) tb 

t?*>may ^ tb-s (s) . (R) o*Ri:^s^'fb<^M:6s ^/v^ 

7 y t Con Ai; b!|#m«J ^a+iSf^ffi iziffi ^ -r 5 o 
::<D J; 5 2S^(OMj5;5 y ;5f :/ (s) t (R) i: t:: tt ^ 3x ® 

5r*3§ l« ^ ^ {4 m V^ fc U fco 
( 5 - 1 y ;tf K^A5" 3' 
:|D*l::, S P RSfl^fetci 9 iH^^^i: ^ ST t otiSf^ffifiPtff $rfif 

-fe V 5/ y :ifv K^rB^t-fkUfeo i-'Jc*>*>. ^ife^^ 4 

y jiS/v K^A5^5':7' ( y ;«f Kfii#<*:) ^Sr^fcc ^Cfc. T 
If i?:/Sr S P R-fe >'i^^s'7°_h^^:@^'^b$*T^^b , y >- K^lr@3t'fb 

fCo-t"^j;fc'"^s^0i?>l31. 13X2 0X0. 1 XD.rD.(0^7 ^ 5 0 n 

U V;^-y y — (^p°piS : NL-UV253. 0 :2|s: u — if — « 
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0 ^-^ti (^ppiS : Bio Dancer^ New Brunswick Scientif ict±) „ V 

y — /V-e 3 IHiSferf- tfc<D*,. 160 mM7k^tt^/VJJ?e^-< ^ KtK^ 
M 1 mL i: 1 3 mM<DN- t Ko =¥v';^j5' 5. K 1, 4- Dioxan^^K 

9mL i:Oi!i-&^?S(^Aofci^-^ — ^?i.T3 0 

^"±1^. — VI-tK 1 o mL tr>!)Px.^?i.-e 5 ^f^m.h 5 $i3:T 

. Stt'fiiSJS^i^T ^*fco 5/ :/^^7K-e 4 lasicvt ba^=^. sprg 

7 0 (D-fe V-r^^ y 7":^;— h y y «) It fc. -fe V1^g^ y h y 

y v?}c^?) ^^f{tfe9^5':^{-7>'=V://<5':7r— Sr^fEb, v — if — 3t?Sr 

= — Uito ''jt*3, 7 V-V^^^ 5' 7 T— fi. pH7. 4<7)y:/^M» 

SE?K (PBS) Srfflv^, ■!^>'y/^Sr^JS■t- t i:: 9 = v s/ 

:7 T — SrilEjt 5 m L/m i n "C 9^ ^± fJl L fCc *fcS P Rii^f^i- 

-<T — ^ti.-^ (25°c) -e^TV>, iiy;fe-c^ v^-51^:/7'/^^^^f4^-c^ y 

Vi^^^/W^— (Whatman (copyright) PURADISC (S^^lS^) 25TF 0.2 
mm PTFE Membrane filter) ^rffl V^T UT b-^ffl L 

■oT^^b^ 0. lmg/mL-=-=.— hoTlfi^V (PIERCE, NeutrAvidi 
n (^ii^^) ,CA47105 ) 1^ i6-^> y tK^IS (10 mM, pH 5.5) 

. 5 M L/m i n -C 6 0 M Li"-^ 3 HljjlE Ufc S P R "C V 7" /V^ 
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7 O 

/ oi^ y — /V^Sr-^tf P B S (pH 8. 5) 5ML/min-e60 

lOjuL/min-eeOM L "f o HHC b . _h IB T 5^ 7° i 

y F^H^-fk; ^-ars * -c^o s p R-t v-y-— :/ v ^fiI^ei 4 t;i 
r c -eti s (£ilT (S) fcPi&$5?-r5) l-W: iia^lfe^^J 

4(;)(4_3) -e#fc4-Mal, R9^^r V^/V (JBIT (R) t BS^i" 

Jdft 4 - G 1 c trS^-fki — 25^9 -^^^^ 

V1^-^^7Afi, SI**^*B#F^^ mn\t^'$,nm^it (Response (RU ; 
Response Unit) )^75^LTV">5o 

r^7^ b ^miO-r -SBteJL^ti, ^^s/T'JiJ^^ ^-^-^i^^^S' 7 T - 1 
. U-C y >'MiS«f^?R (pH 7. 4. fitTPBSi: :dSiStji5 m L/m 

, P B S ;6Sj5i£ix-r . ^^{cM-^ L^id^o fc^^>^£T-^7 -< f 

y A^^g? (10 mU ^Wi-f- h y i», pH 5. 5) StSKjS 5 m L/m i n T? 
6 0m -Lm^h. *Ri:^*o*iAP*s|iSl$ix. c:^ a- h n T if;:^ :^:^-h 

. 0M^;?7— /VT^^^^^tfPB S^^IK^v J£^5 M L /m i n 6 
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tLtLo ^KD^l^-^'—'i^ 7 M^-^COm&itmi-i (S) dS 3 6 9 0 RU. ( 
R) ;6S 34 80RUi;?Efcofco 

5^(31, (S) lCf4 4. 9mM. 16. 3mM^ 49MM<04-Mal 
^t^^^ (R) l::{*0. 49AtM^ 4. 9 nH <0 4 - G \ cl^^^UM 
10ML/min-X?60M L JlE b T @ ^-fb U ?t o @ $ *».o fc 

Ltfofco rCD-fe-Vf-— :/7A-^0 4 -Ma 1 (Oa^-fbMf* 2 2 0 RU 
, 4-Gl c (DmMitM.i-i2 2 0 RU tti:'0 . 2 ^ ti: V :ff ly }^ 

(5-2 y >- K<^@^'fb}::oVN-C(Dl^fI) 

#fcT-fe^/vy 5 »t i •? ^/v ^^-g-^t: ^-lirfc^li'g-'^ i 8 

(Ace-8-Mal) tr ffl X S P SO S T?*^IE U fc o -t t£ t> . 5. 3-M 
a 1 tm Ac e-8-Ma lSr=^3-— hoT If @ ^^ii 

*-r. _hlE (5-1) i = h c r lfi^V^@^^k$^fcT 
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Sf±. (S) ;as 6 6 2 0 RU. (R) ^56 3 3 0 RU-Cfeofcc -<^^ 
^y-f(n> (S) \Z.m^. 0.61m M<^ a c e - 8 -M a 1 5 . 4 

8 mMOA c e - 8 -Ma 1 0. 61mM<D5. 3-Mal^lS 

5. 4 8 mM<05. 3-Ma l^lgSr, JfSai 0 M L/m i n-C6 0 

mL^l. (r) t;ittPB sfcMt^i^Eb^itfCo ^(7)ir#o (s) ( 
R) ^(D^tcffi^-rs (D) AS:fiiaX^gv^;fc<D^^ El 

5 -efeSo =^C*3. A c e - 8 -Ma 1 ttA c e -Ma 1 , 

5. 3— Ma 1{4B io— Ma 1 h. ^ISUfV^So 
E|5{c5Ki-J:5t-. S PRS!)^<Oig^d-bif:^^>'«r^tf 5. 3 -M 

a 1 dS«l#m6«Jl!l9^2';^-tt-®^^t^tl. ^f^^i^S:'^**V^A c e - 8 

-Ma ^< |l^^k$tb/£:6*ofeo Ufc;6SoT. If ^ V y :x - 

Jiia (5-1) y V K9fA^ ffi'^'^^^*^^ 

V'/-?^^ P B S W& 2 0 IX L/m i n "C 6 0 m Li" oSS U^ 

S P.RS!15£ICJ: D . y K^A^5':/t ^ ^^^^S^ 

*) BSA (SIGMA ALUBMUN, BOVINE) 

*) Concanavalin A (= V y A . SEIKAGAKU KOGYO) 

*) Pea Lectin {=^1^ Y ^ ^ ^ ^ ^'-^ . SEIKAGAKU KOGYO) 
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*) Peanut Lectin ( tf - y 5^ ^ if ^ ^ . SEIKAGAKU KOGYO) 
*) RCA„o (t-^^Tt ^25^5"^, SEIKAGAKU KOGYO) 

1 0mM<O:^miti- b y !>i.7K^?K^ 6 0 M L/ 
(Response (RU -.Response Unit) ) iCJ^tS^X*. 1~31hI^!3 51U 

^sn*t:i. ±ia (5-1) 5. 3 -m a i s - g i c i: 

^ffl v>fc y ;5r K^A-f- Con Ai: (^^BSK^ffl ilr^-^fco * T ^ 

Jtia (5-1) i:i^a{c^5':7°{-=^--b^"^^'^^^^^^'^^*^ ^ 

(S)36S 5470RU. (R):^4"3 80RU-efeoyi:„ ■?:<^m\ T 
t'v^^'WJiD^i^^*^ (S) 5. 3-Ma I^. ( R ) 8 - G 1 c 

(S) }4 390RU. (R) (* 390RU-efc-3fco 

-(Dipinf^J^U^y^tf^' K^A^ y l . OMOCon mmt: 

m^i 0 M L/m 1 n-ee 0 m L u „ :l (D t ^ mM ^ (s) . 
(R) *3 J:t;?W#0^{-*BS-r5 (D) <7>*ili^g^<bSrE16 ir^f o 
EI6lc5Si-J:5{-. Con A^fS^JlEi-^; y ^i^^- KgiA5=-5'^±<^.y ^> 
h'tCon ktf>^^^\^X. (S) . (R) i:^*>!&^«*5i#l^^^" ^ 
lCig-^tCg8-^U^<j:/6-ofcCon A^SfeV^gSU-CP B S SrSitii 1 0 /x L / m 
i n-Cl^ l 0 0 OiES^glELfcm. 1 OmMTK^^k-^-h y 
6 0 M L/m i n-C6 0 M LtiiEU. y ;?f V K IC^^ U^Con A^ A?Ilt ^ 
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h^mi-^<^^~:^ y-f^^tmd^^/^x- — M\^^i^fc:Lb^^h. Con A 

i)i^±\cmmi.ti^ tA^i^^^^tc, ir10*<o (d) tt. j^-e-. jssit:^ 

^ fete, ±15 y h'mP^^ -yzficm^ ^£^^<0 Con ASr^ffi^-fr^a 
2f^ffi & S P RjBO^ bfeo -Sfc. BSA. SSitJJPSAi; <D^a^f^ffi^C-OV^-C 
t> S P Ra9^U*ilit^^^^t;Sr«8!J Ufc„ 

% 5o * fccon Ai: i//v=i f 7 y - ^ <b o#^6<)>5:t@sf^ffi ^m^-r^ 

*fc> ;*:^ig<7> 4-Ma I5.t;f4-Gl c i: . Jt 1!^ fil X' & S 2 - M a 

^ffl V^T^t^ 7^.et^iro> Con A, BSA. PSA. RCA.^o. PNA^^g? ^ «it U , S 
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f=^^^<a 



Ko/|iM 



4-Mal,4-Glc 



1 .0 |iM Con A 0.59 ± 0.06 



1.2 ± 0.12 



0.72 ± 0.021 



2-Mal,2-Glc 



1 .0 |iM Con A 0.96 ± 0.05 



1.5 ± 0.86 



1.4 ±0.86 



Sr^U-CV>S. «lSrfflV^^. I^U^T-^-^^ McMi" S «ISI^|gcS: Jtlfe 
^ ble:p*Bj^^:^ft&-r Sfcfe{j:Con At y 3{f v K OJ^-g-iiSSIS (k 

^BBlf^ffltr^frbfco ±IE (5-1) ■e#fc5|c«<©;«/ 7 ^ h-:^(D^m 
fcf ft /JSM'fc 5 4 - L a c t 4 - G 1 c ?|r = =l — h a T fc' y :^ Id 
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Gl ct(DV^>h^m7<^t^y\^. ^^©S^OCon A. BSA. PSA. RCA 

(=.:x-hcTtft^» o'^^liiio-csPR 
^ ^ ^ ^ J- {c @ $ -It S *s -e t :fco 

(6-1 ^ =7^^ 7 J^f^Si) 

4 -e fife L y K ffl V ^ -C T 7 ^ = 7^ ^ :» 7 ^ ®i I- ^ 
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tL„ ^ 7 Affi-f^fiAmershamttSSHitrap NHS-activated Hp 
ii^9 10mmol NHS . T 5 / -fb^-fe S: fi^iJ^: @ ^^ti ^ ^ 

-yy (iSp^p* : T^yv^e/y vi;^, ^-^^SiiSmiS^ l mL. 5 mD 

^Wi-^n-otL, ^1t. ±X(Dmmtti^}) ^v^^^/V^-- (Millex-CS S 
yringeDriyeFilterUnitO.22 Mm) ^ ffl V^ T 5 ig U ^ <^ ^ ffl V^ » 
,^ 37 5, _ ^ L T JiiT <^ 1 ~ 3 <D^|g^P^ l-fco 

1) -^~i.aTlfv'V*y:7'y 7— (0. 5 M ^{b-;?- h P 

A-^^OlOmM SfgJ-:^ h y ATK^tS PH 5.5 ) 

2 ) y n 5/^^^i5^/<5/7 T- (0.5 M J^flJ-^ b ^ tj^ A-^^OO.5 M ^ 
y — /VT ^ V'*:^^^ pH 8. 3 ) 

i>.7K^?^ PH4.0 ) 

^^U-Cfo5?Si4'fl;;?7 7 A (Amasharm ttgiiHitrap NHS- activated HP 
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mL, PB S emL^rWItciibfCo^O^O. 5 m g / m L P K 
(4-Mal) PB S^IKtrlmLiiC. U^t^X' 3 0 ^^^g bfco ^ 

<D=^ P B S 5 m L tr5i D-CigiU* '^^^-^ K %«fcV>ilt Ufc. 
(6-2 T:7.f-X-fi5'0^>^^^'f^ 

±|B (6-1) ^^e>tu^T:7^::.^^*7i.^Mv^r. P V F t 

/j; *5 . ffl ® <^ 3 -e fe S o 

*) BSA (SIGMA ALUBMUN, BOVINE) 
*) Concanavalin A (Con A. SEIKAGAKU KOGYO) 
*) Pea Lectin (PSA. SEIKAGAKU KOGYO) 

%%m^(0 (5-3) <DSV^m%(^^^i^-^- Con Af*4-Ma 1 
XV>5. *^tPSA:l3J:tJ^BSA{ii|#^«Jt-tB3:f^ffl>'iv>:ii: t>^d-oX 

Alriii-fc, Con A o;^i54-Ma 1 iClSfe^ UX 7 A ^ tb. ^ 

^^:JL^fi^il9UT^W^tt5i:^^Ufcc ^St^^tb^Con A 7k^ 
-fb ^ b y ^ ^ ^ P B S 1^ =^ 7 A ii C 5 ^ ^ ^ tti ^ ^ ^ ^ ^ 
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, 0 7 tr.^i"o 

m^k^s (6-1) X-f^iSU^:* :tn^fi<of'i^y<^W<oM: 

Jg^ltXP B S 5 mL^ili:^. giSffi?^^ 1 mLTo^fefc (Mix- 1. 2. 3 
.A.5 tVf^) o ^i^mmmt \.Xm\^0 . ImM. l. OmM, 10 
mM, lMi//V=«->^PB S^?gtr5mL-foiiC. ^ <7) ffi ?K 
& 1 mL-ro^««)fc (USt^lO. lGlc-1 ~5. lGlc-1 ~5. lOGlc-1 ~5 
,1000Glc-l ~5 Ufc) o PB S 5mL^®D-C:^77 ASr^fet^^. 1 
OmMTK^-fb^ h y •J'AP B S^^SmLSriil^^ Umm^ 1 mL-fo 
(NaOH- 1. 2. 3. 4. 5J: U^) o 

±|B (6-2) <Dr7-< i 9 > *ie)fc®5^ 

— (Millex-GS Syringe Drive Filter Unit 0.22 mm ) S^^V^X5J® 
*) 0.5 M Tris-HCl i^^^l^pH 6.8 

.*) ^mwmmmmm i-r^7>(T:^^m ^m^f^mmm^m) 

*) iJ-VT/zV^S^^^'^^ (SDS 0.3 mg, 2- /I- :^ zf h ^ / — 

/V 0. 3 mL. 2/ y ir y V 6 mL. 50 mM Tris-HCl mWMW.^ mL, 
^^tKI mL) 

*) -^-^--fe^^m (:/i3i.73:/-/v://v- 1 mg. ^^y-fery 0. 
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1 mL, <;i->iSS^7K 0. 9 mL ) 

x.Sg^<ll ^-Bryto z.(D^m 2 0 M L i: f-^-y/v^Uffl^^ y 7 r — i o 

mWiWf^n^^mi^t^^'^^WlWiZ.gfim^/^ (ATTO PAGEL-Compact AE 
-6000 (SDS 12.5%-^^) ) ^ir y b /S- -7 — ;i7— •fe^^ 
JKS: 1 M L . ^^4^^fc1^ VT'/V^l^tr 10m o<0-* 2 0 mA<0 
— ^®SS5"Ci*:t!j ^-frfco ;^ K i: UTPrestained protein maeke 

r. Low range ( ^ 7 7^ ^ ^) ^ mm^^^Wi X^ tio *lb!^Tmy^^ 

(New Brunswick Scientific %t$jBio Dancer ^ffl) o MWl^ 

$ -a: o Jlfe 1- f£ it ^ •& T # U fco 

^^-^a^JtCJi, 12. 5%T^y/VT5 K-J^/V (ATTO PAGEL-Compact 

AE-6000 ) Srffiv>TSDS-PAGE ^S^^TV^, — :/y yr^/b 

io-C^feUfco wOr^t^dsm 8 -CfcSo ill 8 (c^-r J: 9 
Mix-2®^^* TMiCon A, PSA. BSAO 3 O K *s ^ b ^ wn£>/65^ 
W $tU-CV^ 5 :i Mix-3-er4BSA, PSA<D/^ V K;^?ix.^ Con 

A<?D/^> Kf£^t;6sm^XV^5c ^ix£ll^<^®:5^i-f4BSA, PSA<D/-0 KH: 
^^>tU-f> Mix-4, Mix-5, lOGlc-1. NaOH- 2 <^ V^ -fix <D® 'b Con 
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(1) BSA. PSAf±;{7 7 A^r^oi O U:fco (jSfdflSo ^ T 7 
^ Lfcfc«?)i^@^^ ^ {^"f «^Con A(^ — gRtj^til ^ t^■CV^-C. Mix-2 

(2) ±m^<ocon Aft. aflc±o4 - Mai ^-g- u X ifti^ $ *t . mm 

&,±<DU^7b^bt>i}^^ ^ 4-Ma 1 lir @ ^{b ^ T 7 >f - X 

^*7ASrffiV^Xx Con Ai:PSAi;BSAt OiS-g'^SfllS*^e>Con A:^»tSrS*'l 

^fc> y K{4, ±12 y V:*; — -fb-^-ifet-i^^^^^A 

J'j: 5 % © -r? & S o 



•O 2 004/022S65 



Page 84 Of 106 



WO 2004/022S6S 



PCT/JP2003/009973 



8 2 



>lO 2004/022565 



m 



wo 2004/022565 



Pa oe 8 5ol 106 



PCT/JP2003/009973 



1 . -19!^ ( 1 ) 
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(1) 



j^-^^^b-CV^T^ J:v^;^'^b>!KmflS0?r^ 4 i^-^ A.-e/j: 5 #ll^^^^-e 
2 . ±fBXtt. — (2) 



H 



N — 



^ H >• N — ry 



(2) 
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(^if. m\ m^ n', n^ p^ p^ p\ P*«. ^iX^tl,3aS:b-C 

3. ±^ — 19:^ (2) fc*5VN-C. m', m\ n\ n\ p'. p p' 

5. _h^3®^5>^r±. ^])=^mm. #«t!S©vN-f ixd>-efes r 

6. (3) 
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]— OH Ri 



(CHjVn 



N 





OH ^a-^°^„^,^, (CHJ^ 

N 

OH H /t^"2»P*^ 

-OH yr''\ 



Y 

hi/nh 
/ 6 s 

I O 



(3) 




OH 

R«, R"'. R«. R«. R'Ofi^ 



HO-Xtt 




<0Hy 

OH 



xn'. m^ n'. n^ P^ P S P ^ ttSfe b 
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7 . -JS^ (4) 



-OSO/te 

-o. 




p. / A-OH 
NHSO.Na OSO.Na OH O 




NHSOjNa OSOjNa 
-OSO^Na 



NHSO,Na OSOjNa OH 



NHSOjNa OSOjNa 



OH \^ 




o 



.OH 



OH 
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^ ftfe ^ -lir S Sr #tS i:. i" S J» <^ ^ A ife o 
1 1 . «*(7)^am4^^i:v^ vm 7^<D^tLi)^ 1 9[lc|B«© y K 

12. JilB^*^flfl-l*. ;^ M^T- bTlfv'^^fcttTlf t^V-dSSSfb 

*<o«Qfflmi 2 3StcfB^oy;ifvKfe^^o 
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\ 4-Mai m^itTy-i^^v^—^^y^ 



1.0 ConA, PSA. BSA PBS^ 



0.1 mM ^}V=L—7. 



1 mM PBS^?^ 




Mix-1.2. 3. 4,5 



0.1G1O-1.2. 3. 4.5 



1Glc-1,2, 3.4,5 



10 mM ^}V^—y^ PBS^^?S 



1 M ^/V=3— ;^ 



10 mM im.\YrtV)^^ PBS^ 



10GIC-1.2, 3, 4,5 



1000Gic-1.2. 3.4,5 



NaOH-1.2,3. 4,5 
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6Q GW ML MR NE SN TD TG) ; AE AG AL AM AT AU AZ 
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<Subject of search> 

The terminal structure X of the compound of the formula (1) according 
to the invention of claim 1 is restricted only in having ^^a multibranched 
site structure involving 4 hydrocarbon derivative chains each having 
an aromatic amino group at the end and optionally having a carbon-nitrogen 
bond in the main chain". Since there are X structures over a broad scope 
corresponding thereto, claim 1 involves a great number of compounds. 

However, only part of the claimed compovinds are supported by the 
description in the meaning within PCT Article 6 and disclosed therein 
in the meaning within PCT Article 5. .^r. n , 

such being the case, the search was made mainly on the part specifically 
supported by the description and disclosed therein, namely, the compounds 
represented by the formulae (2), (3) and (4) in claims 2, 6 and 7. 
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P. X 



9 busier :7^^7^^-i5^'='-7^i5^-7:7H'--- 

OJESffi ' B 3 Mar. 2003, vol. 83rd, no. 2, p. 952 
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